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I N THE THEORY developed by Richards, et al. 2 on the pressure dependence of the relative vapor pressure of water in soil, the authors made a simplifying assumption that the composition of the moist sample remained constant when the system was subjected to high pressures. However, the composition of the solution will change as a function of pressure, due to the solution of atmospheric gases in water which is also pressure dependent. The purpose of this letter is to answer the question which logically arises from the preceding as to whether this behavior is of significance in affecting the vapor pressure of water.
Several methods of approach can be utilized for taking this gas solution factor into account, but the one proposed here appears to be the simplest and also is compatible with the one already developed. The theoretical development is as follows: At equilibrium where V W L is the partial molar volume of water in the liquid phase.
Assuming that the water vapor behaves as an ideal gas, then djit w G = RT d In P W G ; and also, if the water follows Raoult's law for dilute solutions, [3a]
-\~\-W Henry's law for the solution of a gas in liquid is given by the relation XT where X A L is the mole fraction of the gas component A in solution, P A G is the gas pressure and k is a constant, k is also pressure dependent, but in the pressure range of this discussion I assume it to be invariable. Furthermore, dX A L = (I/k) dP A G and since
kx;: [5] Except for the notation and the term P w G /kX w L which takes into account the gas solubility process, equation [5] is similar to equation [3] of Richards et al. Substituting values of the factors of this term for water vapor and nitrogen, the major component of air, at 25C and at total pressure of 15 atm (k -6.21 X 10 7 mm Hg mole^1, P W G = 23.8 mm Hg, X W L -1), the decrease in water vapor pressure is 0.004 mm Hg.
3 Thus, it is reassuring to know definitely that within the range of pressures used in the pressure membrane apparatus, gas solubility is not a significant factor in causing a change in the water vapor pressure of the moist sample.-F. S. NAKAYAMA, Research Chemist, U. S. Water Conservation Laboratory, Tempe, Ariz.
